INTRODUCTION {#sec1-1}
============

Arterial blood gas (ABG) has been demonstrated to be the most frequently ordered test in intensive care unit (ICU)\[[@ref1]\] and has become so essential in management of critically ill patients that recent critical care guidelines\[[@ref2]\] recommend 24 h ABG availability.

Although used to evaluate many respiratory and metabolic conditions, ABG analysis is not without drawbacks. The most common complication associated with arterial puncture is local hematoma; very rarely arterial dissection and thrombosis may occur.\[[@ref3]\]

Venous blood sampling may be a useful alternative to ABG sampling, obviating the need for arterial puncture.\[[@ref4]\]

Several studies have shown good correlation between arterial and peripheral venous blood gas samples, but authors have differed with respect to whether venous blood can replace arterial blood for ABG analysis.\[[@ref5][@ref6][@ref7][@ref8]\]

As abnormal acid base balance is among the best predictor of mortality in critically ill patients, this study is aimed to determine the extent of correlation between arterial and peripheral venous samples for blood gases and acid base status in critically ill and emergency department patients, to evaluate if venous sample may be a better alternative for initial assessment and resuscitation.

MATERIALS AND METHODS {#sec1-2}
=====================

The present study was conducted on 45 patients in age group of 15-80 years of either sex admitted in casualty and ICU at Nehru Hospital and B.R.D Medical College, Gorakhpur with prior permission of ethical committee.

All patients who required ABG sampling on the basis of their clinical presentation were included in the study. Most of the patients were postoperative, admitted in ICU from emergency surgical/gynaecology/obstetric ward. Other included patients were of septicemia/poisoning, respiratory discomfort, and potential metabolic problems such as diabetic ketoacidosis, renal failure, and seizure disorders.

The following data were prospectively recorded:

Age, sex, presenting complaint, vital signs, and indication for testing.

Arterial and peripheral venous samples were drawn simultaneously in a pre-heparinized syringe to prevent coagulation. Arterial blood was taken from radial/dorsalis pedis artery/any other easily accessible artery (either brachial/femoral in difficult condition). Peripheral venous blood was taken from any easily accessible peripheral vein.

Analysis was done on radiometer ABL 555 series blood gas analysis machine (Radiometer, Copenhagen, Denmark) commonly known as blood gas, electrolyte, and metabolite measuring system. Measuring capabilities of analyzer were pH, PCO~2~ (partial pressure of carbon dioxide), PO~2~ (partial pressure of oxygen), electrolytes (sodium, potassium, chloride, bicarbonate), base excess/base deficit, anion gap, hematocrit (Hct), hemoglobin (Hb), P~50~ and oxygen saturation (SO~2~). Arterial and peripheral samples were recorded for the above values.

The results were entered into a specifically designed database and we analyzed the data using computation of Pearson\'s product − moment correlation coefficient.

Statistical evaluation {#sec2-1}
----------------------

Mean value was calculated and compared for each variable. Mean difference was calculated between the sample pair. Pearson\'s product moment correlation coefficient for each of measured blood gas variable was calculated by method of difference.

RESULTS/OBSERVATIONS {#sec1-3}
====================

Observation of different variable: pH, bicarbonate (HCO~3~^-^), base excess, anion gap, Hb, Hct, P~50~, electrolyte (Na^+^, Cl^-^, K^+^), partial pressure of oxygen (PO~2~), partial pressure of carbon dioxide (PCO~2~), oxygen saturation (SO~2~) were noted and recorded in table.

Mean difference and correlation coefficient between arterial and peripheral sample for pH, bicarbonate, base excess shows high correlation (*r* \> 0.9), while anion gap value correlated moderately (*r* = 0.8) \[[Figure 1](#F1){ref-type="fig"}\].

![Mean difference and correlation coefficient of pH, HCO~3~^--^, base excess, and anion gap values for arterial and peripheral venous blood](AER-7-355-g001){#F1}

Comparison of electrolyte between arterial and peripheral venous sample shows high correlation (*r* \> 0.9) \[[Figure 2](#F2){ref-type="fig"}\].

![Comparison of electrolyte values (Na^+^, K^+^, and CL^--^) between arterial and peripheral venous samples](AER-7-355-g002){#F2}

Hb, Hct, P~50~ values show minimal mean difference and high correlation between sample pair \[[Figure 3](#F3){ref-type="fig"}\].

![Mean difference between arterial and peripheral venous blood for hemoglobin, hematocrit, and P~50~](AER-7-355-g003){#F3}

While comparing respiratory parameters, PCO~2~ value shows high correlation (*r* \> 0.8), while PO~2~ and SO~2~ show low correlation coefficient (*r* \< 0.3) \[[Figure 4](#F4){ref-type="fig"}\].

![Comparison of respiratory parameters between arterial and peripheral venous samples](AER-7-355-g004){#F4}

DISCUSSION {#sec1-4}
==========

ABG analysis has been a cornerstone in the management of acutely ill patients with presumed acid base imbalances, since automated blood analyzers first became available in early 1960s.

Analysis of pH, bicarbonate, and base excess is an important component of the assessment of clinical status and progress of critically ill patients. ABG analyzer provides moment-to-moment information about key circulatory and respiratory physiologic variables and how diseases derange them. Blood gas analysis revolutionized both clinical medicine and cardiorespiratory and metabolic physiology. Apart from helping to establish a diagnosis, measured pH and derived acid base variables may also help to ascertain the severity of a particular condition (metabolic acidosis in sepsis), intensity of monitoring required, and what further intervention should take place.

These variables are usually measured on arterial blood. Access to arterial blood may be problematic, particularly in early stages of resuscitation when arterial line access has to be established.

This study is aimed to determine the extent of correlation between arterial and peripheral venous sample for pH, bicarbonate, base excess, and other values in a group of ICU and critically ill patients.

Kelly *et al*.,\[[@ref9]\] did prospective study of patients to determine their ventilatory or acid base status by comparing pH on arterial and venous sample. The values were highly correlated (*r* = 0.92) with an average difference between the samples of 0.04 units. They concluded that venous estimation is an acceptable substitute for arterial measurement and may reduce risks of complications both for patients and health care workers. In accordance to above study, we also found good correlation between arterial and venous pH.

Johnston\[[@ref10]\] studied agreement between arterial and venous blood in the measurement of potassium in patients with cardiac arrest. It was found that mean difference between each pair of arterial and venous potassium measurement was low at 0.106 m mol/L. Our evaluation of mean difference of K^+^ (0.147 m-mol/L) is comparable to the author\'s analysis.

Kelly *et al*.,\[[@ref11]\] also compared arterial and venous sample for PCO~2~, and found good correlation.

Rang *et al*.,\[[@ref12]\] performed venous blood gas analysis in patients requiring ABG analysis in emergency department. Pearson\'s product moment correlation coefficients between arterial and venous values were pH (0.913), PCO~2~ (0.921), and HCO~3~^-^ (0.953). They concluded that the small mean difference between the sample and strong correlation might preclude using such results interchangeably. As found by the above study, present study also shows good correlation between arterial and venous sample: pH (0.95), PCO~2~ (0.83), bicarbonate (0.98). Various studies have found a proper correlation between arterial and venous samples regarding the values of pH, PCO~2~, HCO~3~ in conditions including diabetic ketoacidosis,\[[@ref13]\] trauma,\[[@ref14]\] intoxication,\[[@ref15]\] patients in critical care unit,\[[@ref16]\] and emergency department.\[[@ref17][@ref18]\]

An important part of the assessment of clinical status and progress of critically ill patients is analysis of acid base status. However, it may not always be practical to obtain arterial sample, particularly in early stages of resuscitation. For patients managed without arterial line, arterial punctures pose a small but significant risk of complication (AARC clinical practice guidelines, 1992).\[[@ref19]\] The finding of this study that arterial and peripheral venous pH, bicarbonate, base excess, and other values showed good correlation might allow venous sampling to be used for measuring these variables in certain settings such as initial resuscitative measure in critically ill patients and for initial emergency department assessment, obviating the need for arterial sampling.
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